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Background: Lack of proper consideration of the interaction between biological and
environmental factors limits our understanding of the development of depression. Our
cross-sectional study investigated whether recent stress influences the effect of affective
temperaments on depressive symptoms.
Methods: 1015 general population participants completed the Brief Symptom Inventory
to capture depressive symptoms, the List of Threatening Experiences Questionnaire to
assess recent stressors, and the Temperament Evaluation of Memphis Pisa, Paris, and
San Diego Autoquestionnaire to evaluate affective temperaments (TEMPS-A). Linear
regression models were built to investigate the effect of temperament and stress on
depression, temperament on stress, and the effect of temperament on depressive
symptoms in different stress exposure groups.
Results: Recent life events and anxious, depressive, cyclothymic, and hyperthymic
temperaments significantly predicted depressive symptoms, and cyclothymic, and
hyperthymic temperaments significantly predicted recent life event exposure. While in
case of mild stress all affective temperaments except irritable predicted depression, in
case of moderate exposure only the effect of depressive, cyclothymic, and hyperthymic
temperament, while in the high exposure group only the effect of anxious temperament
was significant.
Limitations: All measures were based on self-report, and subjective impact of life events
was not considered. This was a cross-sectional study with a correlational nature which
does not allow for causative conclusions.
Conclusions: The contribution of affective temperaments to depression is much higher
compared to stress, and severity of exposure to life events influences the impact ofg June 2020 | Volume 11 | Article 5991
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Frontiers in Psychiatry | www.frontiersin.oraffective temperaments on depressive symptoms, pointing to divergent pathways of
emotional reactivity mediating the effects of stress on depression which can be exploited
for prevention and treatment.Keywords: affective temperaments, stress, recent life event, depression, environmental influencesINTRODUCTION
Depression is a highly prevalent condition contributing to
significant subjective suffering, dysfunction and is predicted to
become in the following years one of the illnesses associated with
the highest burden (1). However, in spite of significant and
extensive research, we still lack adequate understanding and
insight on the development of this disorder, including the role
of etiological factors. Depression is a multigenic and
multifactorial illness with both genetic and environmental
contributors to its development. While in the general
population depression shows moderate heritability, with
genetic variation contributing to 37%–42% of its variation (2,
3), depressogenic distal and proximal life events also occur
relatively frequently every 3 to 4 years but trigger the onset of
depressive symptoms in only about one fifth of those exposed to
them (4), implicating that a biological-genetic predisposition is
likely to be a prerequisite for the manifestation of depressogenic
effects of stress. Yet the nature or nurture debate in case of
depression is far from being settled, and the relative contribution
of genetics and environmental effects in the etiological interaction,
and whether it is different in case of different genes, stressors, or
types of depression, is also not properly understood. The deeper
understandingof the genetic components is hinderedby the relative
lack of replicable findings in both candidate gene and genome wide
analytic studies (GWAS approaches) (5, 6) except for some
promising novel GWAS results with sacrificing thorough
phenotyping for the sake of larger study samples (7). One
possible reason for the failure of genetic research in depression in
spite of its significant heritability is the lack of proper consideration
of interaction between heritable and environmental factors
influencing depression (8).
Temperaments by definition represent the biologically
determined and heritable core component of personality, and
show a strong temporal stability manifesting early in
development and persisting through the lifespan (9). While
most theories of temperament have been devised to describe
the healthy personality, the model of affective temperaments has
been developed based on data from affective disorder patients
and their healthy first-degree relatives (10, 11). Each of the five
temperaments in the model (depressive, hyperthymic,
cyclothymic, anxious, and irritable) can be considered
precursors and in their more marked appearance as subclinical
manifestations of affective disorders. The association between
affective temperaments and affective illness, their pathoplastic
role, as well as heritability and genetic determination of affective
temperaments has been supported in several studies (11).
Temperaments describe emotional reactivity and also
determine reaction to environmental influences, which plays ag 2significant etiological role in depression. As gene x environment
studies have shown, the effects of genetic determinants of
depression in several cases are not manifested without exposure
to environmental events, as the majority of depressogenic genes do
not directly contribute to depression, but increase vulnerability to
stress, and similarly, the effects of environmental stressors of
depression may not lead to the emergence of depression without
the presence of vulnerability genes (12–14). Therefore it seems
possible that the effects of affective temperaments, considered to be
strongly and closely determined by genetic and biological factors,
on depression could be understood in its complexity only by
investigating the interaction effects between affective temperament
and stress on depression. However, previous studies have not
looked at how exposure to stressful life events influences the effect
of affective temperaments on depressive symptoms.
The aim of our present cross-sectional study was to
investigate the effect of affective temperaments on depressive
symptom severity in participants exposed to different levels of
recent negative life events occurring in the previous year in a
large general adult population.METHODS
The reported study was part of the EU funded NewMood study
(New Molecules in Mood Disorders, Sixth Framework Program
of the EU, LSHM-CT-2004-503474) (15) approved by the
Research Ethics Committee of the Medical Research Council,
Budapest, Hungary, and carried out in accordance with the
Declaration of Helsinki. All participants provided written
informed consent before participating in the study. Further
details about the population sample can be found in our
previously published reports (16, 17).
Population
Nonrelated, European white ethnic origin participants from the
general adult population aged 18 to 60 years and recruited
through general practices and advertisements from Budapest,
Hungary (N = 1015) completed the Hungarian version of the
NewMood questionnaire pack and were included in the present
study. Inclusion criteria included voluntary participation, signing
of informed consent, providing genetic material (not used in the
present analysis) and returning the questionnaire pack. Inclusion
was independent of any positive psychiatric anamnesis.
Exclusion criteria included only withdrawn consent to
participate. Details of the population and the recruitment
process have been published in previous publications (16, 17).
The study has been conducted in accordance with the
Declaration of Helsinki, and has been approved by the localJune 2020 | Volume 11 | Article 599
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prior to participation in the study.
Measures
Current depressive symptoms were measured by the depression
items plus the additional items of the Brief Symptom Inventory
(BSI), a 53-item psychological self-report scale developed as a
shorter alterative to the widely used SCL-90-R to evaluate the
psychological symptom status of psychiatric and medical
patients and non-patients, which latter has been validated in
several languages including Hungarian (18, 19). BSI has shown
very good reliability including test-retest validity and internal
consistency as well as good convergent validity with
corresponding MMPI scales (20). The instrument evaluates 9
primary symptom dimensions as well as three Global Indexes,
including the Global Severity Index (GSI), the Positive Symptom
Distress Index (PSDI), and the Positive Symptom Total (PST),
reflecting different aspects of psychological distress, as well as 4
additional items loading on several of the measured 9
dimensions not being unique to any single symptom
dimension but reflecting core vegetative and clinical indicators
(21). All items reflecting distress in each of the symptom
dimensions are scored 0 to 4 from “not at all” to “extremely”.
In the present analysis the Depression (DEP) dimension was
used which measures a broad spectrum of symptoms of
depression reflecting dysphoric affect, loss of interest,
withdrawal, loss of energy, hopelessness, and feelings of futility.
In our present analysis we used the calculated continuous
weighted dimension score of Brief Symptom Inventory's (BSI)
subscale for depression (DEP) with the addition of the additional
four items, in order to assess current depression state.
We used the List of Threatening Experiences (LTE)
questionnaire (22) to identify recent negative life events (RLE)
related to intimate relationships, financial difficulties, illnesses/
injuries, and social network problems occurring in the last year.
LTE is a list of 12 major life event categories of considerable long-
term contextual threat and etiological importance in relation to
the development or episode onset of psychiatric disorders, with
good discriminating power and excellent test-retest reliability
making the instrument sufficient in etiological studies of
psychological dysfunction and psychiatric disorders (23). The
self-report instrument lists 12 categories of common life events
which are highly likely to be threatening and the participants
have to record if they have experienced the given life event in a
specified previous time frame. In our study participants indicated
if they encountered the given life event in the previous 2 months,
last year or more than a year ago, and whether the life event still
affects them. In the present analysis we used data on life events
occurring in the previous year. The number of life event items
was calculated and used for the initial analysis. Next the scores
were grouped into three exposure severity categories (low = 0–1,
medium = 2, high = 3 or more).
Affective temperaments were evaluated by the Temperament
Evaluation of Memphis, Pisa, Paris, and San Diego (24), an
instrument with 110 self-reported items collecting information
on five affective temperament subtypes including depressive,
cyclothymic, hyperthymic, irritable, and anxious temperamentsFrontiers in Psychiatry | www.frontiersin.org 3predisposing to affective disorders validated in several languages
including Hungarian (25). The TEMPS-A and its Hungarian
version has been shown to possess good validity and reliability
(24), and the affective temperaments as measured by TEMPS-A
have consistently been shown to be associated with several
clinical and course measures of psychiatric disorders (11).
Participants have to answer yes or no indicating whether each
item describing criteria of feelings and behaviors as well as
emotional reactivity, cognitive, psychomotor, circadian, and
social characteristics associated with each of the five affective
temperaments describes them. In calculating subscale scores the
sum of endorsed items in each temperament dimensions is used
to yield a continuous measure. Dominant affective temperaments
can also be determined as defined by a score at least 2 SD above
the mean of the given population. In the present study we
presented items related to each of the 5 affective temperaments
in a mixed order and used the continuous approach, scores of the
participants on each of the five temperament dimensions were
calculated by summing the number of endorsed items and
dividing it by the number of all answered items in the
given dimension.
Statistical Analyses
We used IBM SPSS Statistics 21 for statistical analyses. We ran
linear regression models with enter method to test the effect of
recent life events (RLE) as a continuous predictor on BSI
depression score as the continuous outcome variable; to test
the effect of the five affective temperaments as predictors on BSI
depression score as the continuous outcome variable; and to test
the effect of the five affective temperaments as predictors on
recent life events as the continuous outcome variable. Age and
sex were predictors in all these separate regression models.
In the next step, the population was separated into three
groups according to RLE score according to low, moderate, and
severe RLE exposure. In each group we ran a single linear
regression model with enter method including the effect of all
five temperaments (anxious, depressive, irritable, cyclothymic,
and hyperthymic) as well as age and sex as predictors on BSI
depression score as the continuous outcome variable in all
models. The three models where all the five temperaments and
age and sex were predictors were corrected for multiple testing by
Benjamini-Hochberg's FDR correction yielding q-values.RESULTS
Descriptive Data and Validity of the
Instruments
Descriptive data and statistics of our study population are
presented in Table 1.
Cronbach alpha coefficients for TEMPS-A were 0.6832 for
depressive, 0.8232 for cyclothymic, 0.7775 for hyperthymic,
0.7923 for irritable and 0.8680 for anxious temperament
subscales. These figures were highly similar to those reported
during the validation of the Hungarian version of TEMPS-A
where, with the exception of the depressive temperament with aJune 2020 | Volume 11 | Article 599
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other four subscales were between 0.75 and 0.81 which reflect
satisfactory internal consistency (25).
For the depression subscale of BSI (BSI-DEP) Cronbach alpha
coefficient was 0.9104, whereas for the currently used measure
also containing the four additional items the Cronbach alpha
coefficient was 0.9278 reflecting excellent internal consistency.
Effects of Recent Life Events on Current
Depressive Symptoms
In the total sample unseparated by recent life even exposure,
recent life events significantly predicted BSI depression scores
(b = 0.269, p < 0.001, q = 0.000) (Table 2) explaining a significant
but relatively small portion of the variance of BSI depression
scores (R2 = 0.076, F3,1003 = 27.371, p < 0.001).
Effects of Affective Temperaments on
Current Depressive Symptoms
In the total sample unseparated by life event exposure, anxious
(b = 0.269, p < 0.001, q < 0.001), depressive (b = 0.185, p < 0.001,Frontiers in Psychiatry | www.frontiersin.org 4q < 0.001), cyclothymic (b = 0.285, p < 0.001, q < 0.001) and
hyperthymic (b = −0.108, P < 0.001, q < 0.001) affective
temperaments significantly predicted BSI depression, and these
effects remained significant after correction for multiple testing.
The effect of irritable temperament on BSI depression scores was
not significant (b = 0.041, p = 0.208, q = 0.243) (Table 3). The
five affective temperaments together predicted a significant
portion of the variance of BSI depression (R2 = 0.464, F7,999 =
123.692, p < 0.001).
Effects of Affective Temperaments on
Recent Life Events
In the unseparated sample only cyclothymic (b = 0.142, p =
0.002, q = 0.0014) and hyperthymic (b = 0.102, p = 0.002, q =
0.014) temperaments significantly predicted recent life events,
with effects remaining significant after correction for multiple
comparisons. However, anxious (b = 0.072, p = 0.130, q = 0.227),
depressive (b = 0.072, p = 0.105, q = 0.245) and irritable (b =
0.014, p = 0.737, q = 0.737) temperaments had no significant
effect (Table 4). The five affective temperaments togetherTABLE 2 | Effect of recent life events, age and sex on BSI depression scores.
Unstandardized Coefficients Standardized Coefficients t p FDR q 95.0% Confidence Interval for B
B Std. Error Beta Lower Bound Upper Bound
(Constant) 0.247 0.077 3.190 0.001 0.095 0.399
Age 0.003 0.0019 0.053 1.724 0.085 0.128 0.000 0.007
Sex 0.057 0.0458 0.038 1.242 0.214 0.214 −0.033 0.147
RLE 0.155 0.0175 0.269 8.854 0.000 0.000 0.121 0.189June 2020 | VolumeBold type denotes nominally significant (p < 0.05) values prior to correction; bold italics indicate significant p values surviving correction for multiple testing (p < 0.05, FDR q < 0.05).TABLE 3 | Effect of affective temperaments, age and sex on BSI depression scores.
Unstandardized Coefficients Standardized Coefficients t p FDR q 95.0% Confidence Interval for B
B Std. Error Beta Lower Bound Upper Bound
Age 0.001 0.002 0.023 0.966 0.334 0.334 −0.002 0.005
Sex −0.117 0.037 −0.078 −3.163 0.002 0.003 −0.190 −0.044
Anxious 0.884 0.118 0.269 7.495 0.000 0.000 0.653 1.116
Depressive 0.827 0.151 0.185 5.469 0.000 0.000 0.530 1.124
Irritable 0.154 0.122 0.041 1.260 0.208 0.243 −0.086 0.394
Cyclothymic 0.954 0.114 0.285 8.334 0.000 0.000 0.729 1.179
Hyperthymic −0.393 0.098 −0.108 −4.018 0.000 0.000 −0.586 −0.201Bold type denotes nominally significant (p < 0.05) values prior to correction; bold italics indicate significant p values surviving correction for multiple testing (p < 0.05, FDR q < 0.05).TABLE 1 | Description of the study sample.
RLE
exposure
n Females (%) Age,
mean
BSI
Depression,
mean (SE)
TEMPS
Anxious,
mean (SE)
TEMPS
Depressive,
mean (SE)
TEMPS
Irritable,
mean (SE)
TEMPS
Cyclothymic,
mean (SE)
TEMPS
Hyperthymic,
mean (SE)
Low 699 484
(69%)
31.91 0.468 (0.0228) 0.256 (0.0076) 0.330 (0.0057) 0.215 (0.0064) 0.215 (0.0064) 0.464 (0.0072)
Moderate 192 140
(73%)
29.813 0.668 (0.0513) 0.294 (0.0150) 0.361 (0.0105) 0.265 (0.0141) 0.333 (0.0148) 0.470 (0.0123)
Severe 116 89 (77%) 30.802 0.978 (0.0821) 0.351 (0.0214) 0.397 (0.0155) 0.307 (0.0193) 0.379 (0.0216) 0.508 (0.0174)BSI, Brief Symptom Inventory; TEMPS, Temperament Evaluation of Memphis Pisa Paris and San Diego; RLE, recent life events; SE, standard error.11 | Article 599
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life events (R2 = 0.066, F7,999 = 10.073, p < 0.001).
Effect of Affective Temperaments on
Current Depressive Symptoms in Groups
with Mild, Moderate, and Severe Recent
Stress Exposure
We also analyzed the effects of affective temperaments on current
depression separately in the three exposure groups. The five
affective temperaments predicted a significant and comparably
high portion of the variance of current depression in all three
exposure groups with low (R2 = 0.449, F7,691 = 80.382, p < 0.001),
moderate (R2 = 0.499, F7,184 = 26.152, p < 0.001) and severe (R
2 =
0.451, F7,108 = 12.695, p < 0.001) recent life exposure. In the
group with low recent stress exposure after correction for
multiple testing anxious (b = 0.266, p < 0.001, q < 0.001),
depressive (b = 0.153, p < 0.001, q < 0.001), cyclothymic (b =
0.275, p < 0.001, q < 0.001) and hyperthymic (b = −0.145, p <
0.001, q < 0.001) temperaments all had a significant effect on BSI
depression score while irritable temperament did not (b = 0.053,
p = 0.178, q = 0.208) (Table 5). In the group with moderate RLE
exposure after correction for multiple testing, the effect of
depressive (b = 0.265, p = 0.001, q = 0.003), cyclothymic (b =
0.283, p < 0.001, q < 0.001) and hyperthymic (b = −0.132, p =
0.033, q = 0.046) affective temperaments on BSI depression was
significant, the effect of anxious temperament was nominally
significant but did not survive correction for multiple testing (b =
0.171, p = 0.030, q = 0.053), and irritable temperament had no
significant effect (b = 0.104, p = 0.121, q = 0.141) (Table 5). In
the group with severe RLE exposure, after correction for multiple
testing only the effect of anxious temperament on BSI depression
was significant (b = 0.422, p < 0.001, q < 0.001), while depressive
(b = 0.183, p = 0.080, q = 0.87), cyclothymic (b = 0.285, p = 0.019,
q = 0.066) irritable (b = −0.171, p = 0.157, q = 0.220) and
hyperthymic (b = 0.003, p = 0.973, q = 0.973) temperaments had
no significant effect (Table 5).DISCUSSION
In our cross-sectional study investigating the effects of affective
temperaments on current depression scores in a general adult
population sample we found that affective temperamentsFrontiers in Psychiatry | www.frontiersin.org 5explained an unexpectedly high portion (46.4%) of current
depression scores compared to recent life events (7.8%). While
in all three recent life event exposure groups the predictive value
of affective temperaments was comparably high (44.9%, 49.9%
and 45.1% in low, moderate, and high exposure groups,
respectively), the effect of individual temperaments on current
depression depended on severity of exposure to recent stress.
Therefore innate emotional reactivity appears to contribute to
current severity of depression with a higher magnitude than
recent stress, however, the type of emotional reactivity playing
the most prominent role in depression severity depends on
severity to recent stress exposure (Figure 1).
Both independently of stress exposure, and in case of low
recent life event exposure, all (depressive, cyclothymic,
hyperthymic, and anxious) temperaments except for irritable
temperament were significantly associated with current
depression scores indicating that in the absence of recent
stress, the effects of all types of emotional reactivity contribute
to severity of depressive symptoms either increasing risk or
protecting against it. While cyclothymic, depressive, and
anxious temperaments appeared to increase risk, hyperthymic
temperament was protective against current depression.
However, in case of moderate recent stress exposure, only the
effect of depressive and cyclothymic temperaments remained
significant on current depression severity while the effects of
hyperthymic temperament was marginally significant, which
suggests that in case of moderately severe life events, low
mood, and mood lability will be the relevant contributors to
depressive symptoms. In case of severe recent stress exposure
only anxious temperament was significantly associated with
current depression scores. Notably, with increasing stress, the
protective effect of hyperthymic temperament against depression
also diminished. Age did not influence depressive symptoms in
case of any level of exposure to recent life stressors, and the effect
of sex was significant only in case of moderate exposure.
Besides explaining a high portion of current depression
scores, affective temperaments also had a small contribution to
predicting recent life events, indicating that affective
temperaments determine the likelihood of encountering recent
stress to a significant but small portion (6.66%). Notably, of the
five affective temperaments, cyclothymic, and hyperthymic
temperaments were both significantly and positively associated
with recent life event exposure.TABLE 4 | Effect of affective temperaments, age and sex on recent life events.
Unstandardized Coefficients Standardized Coefficients t p FDR q 95.0% Confidence Interval for B
B Std. Error Beta Lower Bound Upper Bound
(Constant) 0.297 0.213 1.398 0.163 −0.120 0.715
Age −0.003 0.004 −0.023 −0.712 0.477 0.668 −0.009 0.004
Sex 0.040 0.085 0.015 0.475 0.635 0.741 −0.126 0.207
Anxious 0.410 0.271 0.072 1.517 0.130 0.227 −0.121 0.941
Depressive 0.563 0.347 0.072 1.622 0.105 0.245 −0.118 1.243
Irritable 0.094 0.280 0.014 0.336 0.737 0.737 −0.456 0.644
Cyclothymic 0.823 0.263 0.142 3.134 0.002 0.014 0.308 1.338
Hyperthymic 0.645 0.225 0.102 2.873 0.004 0.014 0.205 1.086June 2020 | VolumeBold type denotes nominally significant (p < 0.05) values prior to correction; bold italics indicate significant p values surviving correction for multiple testing (p < 0.05, FDR q < 0.05).11 | Article 599
Gonda et al. Temperament-Stress Interaction in DepressionFIGURE 1 | Relationship between affective temperaments, recent life event exposure and current depression severity. Aff temp, affective temperament; Anx,
anxious; Cyc, cyclothymic; Dep, depressive; Hyp, hyperthymic; RLE, recent life events.TABLE 5 | Effect of affective temperaments, age and sex on BSI depression scores in the three recent life event (RLE) exposure groups.
Unstandardized Coefficients Standardized Coefficients t p FDR q 95% Confidence Interval for B
B Std. Error Beta Lower Bound Upper Bound
Low recent stress exposure RLE = 1
Age 0.001 0.002 0.025 0.845 0.399 0.399 −0.002 0.005
Sex −0.074 0.040 −0.057 −1.882 0.060 0.084 −0.152 0.003
Anxious 0.800 0.132 0.266 6.077 0.000 0.000 0.542 1.059
Depressive 0.618 0.164 0.153 3.757 0.000 0.000 0.295 0.941
Irritable 0.189 0.140 0.053 1.349 0.178 0.208 −0.086 0.463
Cyclothymic 0.868 0.129 0.275 6.699 0.000 0.000 0.613 1.122
Hyperthymic −0.470 0.104 −0.149 −4.534 0.000 0.000 −0.673 −0.266
Moderate recent stress exposure RLE = 2
Age 0.001 0.004 0.020 0.356 0.722 0.722 −0.006 0.009
Sex −0.236 0.090 −0.148 −2.620 0.010 0.023 −0.414 −0.058
Anxious 0.585 0.267 0.171 2.189 0.030 0.053 0.058 1.112
Depressive 1.300 0.377 0.265 3.451 0.001 0.003 0.557 2.042
Irritable 0.379 0.243 0.104 1.560 0.121 0.141 −0.100 0.858
Cyclothymic 0.978 0.252 0.283 3.884 0.000 0.000 0.481 1.474
Hyperthymic −0.552 0.257 −0.132 −2.151 0.033 0.046 −1.058 −0.046
Severe recent stress exposure RLE = 3
Age 0.002 0.006 0.029 0.397 0.692 0.807 −0.009 0.014
Sex −0.247 0.155 −0.119 −1.596 0.113 0.198 −0.555 0.060
Anxious 1.619 0.424 0.422 3.819 0.000 0.000 0.779 2.460
Depressive 0.969 0.548 0.182 1.768 0.080 0.187 −0.118 2.056
Irritable −0.727 0.509 −0.171 −1.427 0.157 0.220 −1.737 0.283
Cyclothymic 1.079 0.452 0.285 2.391 0.019 0.066 0.184 1.974
Hyperthymic 0.014 0.418 0.003 0.034 0.973 0.973 −0.814 0.842Frontiers in Psychiatry | www.frontiersin.org 6 June 2020 | VolumeBold type denotes nominally significant (p < 0.05) values prior to correction; bold italics indicate significant p values surviving correction for multiple testing (p < 0.05, FDR q < 0.05).11 | Article 599
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research focusing on the relative role of nature or nurture, that
is, biological or environmental contributors in the development
and severity of depression (26). Although genetic approaches
including both candidate gene and GWAS studies generally fail
to provide replicable and conclusive results (14, 27),
temperaments, which develop on a strong genetic and
biological basis (28), influence neuroendocrine and autonomic
processes (29) and determine emotional and behavioral
reactivity with an early manifestation and strong temporal
stability, have been repeatedly shown to be associated with
depression (30–32). While most temperamental models were
developed on theoretical bases to describe the biological core of
the healthy personality, specifically the model of affective
temperaments was derived, besides drawing form theoretical
underpinnings from Hippocrates, Kraepelin, and Kretschmer,
from the observation of affective disorder patients and their
healthy first-degree relatives (10, 24), The pathoplastic role of
affective temperaments in affective disorders were subsequently
confirmed by a large number of independent studies (11). The
five affective temperaments comprising the model (depressive,
cyclothymic, hyperthymic, irritable, and anxious) have also been
linked to genetic variation in both healthy and patient
populations (33–40) and can be considered the subclinical
and subaffective manifestations of affective disorders also
constituting a high-risk state for the development of these
illnesses when present in a marked or dominant form (10, 41).
Besides the biological contributors including temperamental
traits, the risk and development of depression has also been
associated with exposure to both recent and early stressors
(42–46).
There appears to be a continuum in case of different
manifestations of depression depending on the relative
contribution of environmental and genetic determinants from
more “reactive” to more “endogenous” forms, however,
although with differing weight, both biological/genetic and
environmental contributors are necessary for the emergence of
depression which develops in the interaction of these two major
factors (12–14). That is, environmental events trigger depression
in those who carry a biological/genetic predisposition such
as in the form of innate affective temperaments, or this
biological/genetic predisposition increases sensitivity towards
environmental events and leads to the manifestation of
depression only in case of exposure to stress. Our present
results confirm the involvement of both innate biological and
outer environmental factors in current depressive severity in a
general sample but also indicate that the contribution of
biologically based affective temperaments is significantly larger
than that of environmental influences in this specific population.
Beyond both genetically determined and environmental factors
being necessary for the development of depression, we have also
recently reported that different genetic variation is relevant for
determining severity of depression in case of differing levels of
recent life event exposure (13). Our present findings that
different types of affective temperaments, which likely develop
based on distinct genetic backgrounds, are associated withFrontiers in Psychiatry | www.frontiersin.org 7depression given different recent stress exposure, are in line
with this previous finding.
While this is the first study to investigate the effect of affective
temperaments on current depression scores separately in case of
different levels of stress exposure in a large general adult
population sample, there have been a very few previous studies
focusing on the association of stress, affective temperaments and
depression in both general (47–49) and patients samples (50, 51)
pointing to the mediator and moderator role of affective
temperaments in the relationship between stress and depression.
In a general population study, increased depressive, cyclothymic,
irritable, and anxious temperaments mediated the effects of
childhood traumatic life events including abuse and particularly
neglect on increased depressive symptoms by enhancing the
tendency to evaluate recently occurring life events as more
stressful and negative (49). In another general population study
depressogenic effect of recent adult negative life events was
enhanced by irritable and inhibited by hyperthymic temperament
supporting that affective temperaments together with both
childhood abuse and adult life events have important moderator
effects on depressive symptoms (48). In a similarly nonclinical
sample, cyclothymic, irritable, and anxious temperaments directly
worsened negative appraisal of past year life events as well as both
positive and negative affects, while hyperthymic temperament
showed opposite effects, suggesting in line with the other studies
that early childhood traumas influence adulthood affect and
emotional well-being via cyclothymic, irritable, and anxious
temperaments (47). In major depressive disorder patients
childhood neglect indirectly predicted major depressive disorder
diagnosis via increased cyclothymic and anxious temperaments
(50), while another study also in depressed patients similarly
suggested that affective temperaments mediate the effect of
childhood abuse on the severity of depression (51). Finally, two
studies reported that affective temperaments influence severity of
experienced work stress (52, 53). Thus, previous studies clearly
show that increased affective temperaments, often resulting from or
enhanced by early childhood traumatic experiences contribute to
increased depression symptom severity both in the general
population and in major depressive disorder patients, at least in
part by enhancing negative appraisal of recent life events. Our
study similarly found that affective temperaments have a large effect
on depression scores, extending our understanding of this
relationship by specifying that different affective temperaments
may play a role in depressive symptom severity depending on
the level of recent stress exposure.
Our study, however, differs from previous studies and is novel
in several important points. First of all, our sample included a
much larger sample size of more than 1000 participants. Second,
previous studies focused exclusively on Asian populations, and
besides previous research highlighting the geographic differences
in prevalence and distribution of affective temperaments (54), it
has also been suggested that depending on the cultural context
affective temperaments play a differential role in contributing to
depression (55). Third, previous studies either specifically
focused on work stress (52, 53) or used models including both
early childhood traumas and recent stress, focusing on theJune 2020 | Volume 11 | Article 599
Gonda et al. Temperament-Stress Interaction in Depressionformer (47–51) and rather than studying the effect of stress on
how affective temperaments influence depression, they
approached from how affective temperaments influence
perception of recent stress.
Our results also lead to several important conclusions with
potential clinical significance. First of all this is the first large
population study in a general adult population on the role of
affective temperaments in influencing severity of depressive
symptoms. While we confirm that three affective temperaments,
depressive, anxious, and cyclothymic increase depression also in the
absence of stress, we also confirmed the protective role of
hyperthymic temperament in a stress-free condition. Our results
also indicate that this latter protective effect diminishes with
increasing stress, and that with moderate and high stress
exposure other temperaments contribute to an increase in
depressive symptoms. That is, while in the relative absence
of stress, intervention strategies exploiting hyperthymic
temperament may be useful in decreasing depressive symptoms,
these have no benefit in the face of adverse life events, and different
strategies focusing on different affective temperaments may be
viable prevention or intervention methods to decrease depressive
symptoms among conditions characterized by different levels of
stress. Thus, our results may inform the development of
intervention strategies based on a combination of temperamental
makeup and stress exposure.
Several limitations must be taken into consideration when
interpreting the findings of our study. First of all, this was a cross-
sectional study with a correlational nature which does not allow for
causative conclusions. Second, our measures including
temperament and depression scores and recent life events are
based on self-report which may contribute to bias from several
sources. Third, the categorization of life events as low, moderate or
severe exposure based on the number of life events does not take
into consideration the differing severity of individual life events.
Also,we considered objective occurrence of life events andnot their
subjective meaning. Fourth, while the use of linear measurements
for affective temperaments allows for the non-dichotomous
attribution of participants to different temperament categories,
partial multicollinearity is possible at least for some of the
temperaments (e.g. depressive and hyperthymic), which may
have implications in how temperaments contribute to the
explanation of variance in the model. Fifth, we consider
depression as a continuum of symptom severity rather than a
categorical variable and thus used a general adult population
sample in our study, which also included participants with
lifetime major depression. Therefore further study is warranted to
establish the effectof affective temperamentsondepression scores in
case of patients with formal diagnoses.
In conclusion, while we found that both recent stress and
affective temperaments are associated with current depressive
symptoms in a general adult population, we also found that the
contribution of affective temperaments was much higher, and
different temperaments were associated with current depression
in case of different levels of stress exposure. Our findings, beyond
providing insight on the role of temperaments in depression, mayFrontiers in Psychiatry | www.frontiersin.org 8also pave the way for developing prevention and intervention
methods based on a combination of temperamental makeup and
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